A novel Pro126His beta propeller mutation in integrin alphaIIb causes Glanzmann thrombasthenia by impairing progression of pro-alphaIIbbeta3 from endoplasmic reticulum to Golgi.
Glanzmann thrombasthenia (GT) is an autosomal recessive bleeding disorder characterized by lack of platelet aggregation in response to most physiological agonists and caused by either a lack or dysfunction of the platelet integrin alphaIIbbeta3 (glycoprotein IIb/IIIa). Mucocutaneous bleeding manifestations and platelet dysfunction consistent with GT were observed in a 20-year-old proband of a Chinese family. To determine the molecular basis of GT and characterize the mutation by in vitro expression studies. Analysis of the patient's platelets by fluorescence-activated cell sorting demonstrated the presence of trace amounts of beta3, exposed on her platelet surface, but a complete absence of alphaIIbbeta3. Sequence analysis revealed a novel C470A transversion in exon 4 of the alphaIIb gene predicting a Pro126His alteration in the blade 2 of the alphaIIb beta propeller domain. The proband was homozygous for the mutation, the mother and the father were heterozygous, whereas 100 healthy subjects lacked this transversion. Chinese hamster ovary cells cotransfected with cDNAs of mutated alphaIIb and wild-type beta3 failed to express alphaIIbbeta3 on the cell surface as shown by FACS. Western blot analysis of the cell lysates showed no detectable mature alphaIIb. Immunoprecipitation with antibody against beta3 demonstrated pro-alphaIIb in the cells expressing the mutant alphaIIbbeta3, indicating pro-alphaIIbbeta3 complex formation. Intracellular immunofluorescence studies demonstrated the pro-alphaIIbbeta3 complex that co-localized with an ER marker, but showed minimal co-localization with a Golgi marker. A novel Pro126His mutation in alphaIIb compromised transport of the pro-alphaIIbbeta3 complex from the endoplasmic reticulum to the Golgi, leading to intracellular retention. The impaired alphaIIbbeta3 transport is responsible for the thrombasthenia in this patient.